













! "ERENGUER-URCIA - 4IKHOV  "  *OHNSON  2  ,AMBERT  FROM 
THE  $EPARTMENT  OF  #HEMISTRY  5NIVERSITY  OF  #AMBRIDGE 
#AMBRIDGE  .ATURE  ,ONDON  5NITED  +INGDOM	 
	  
  %XPERIMENTAL  WORK  ON  GOLD  PARTICLES  SUPPORTED  ON  A 
TITANIUM DIOXIDE 	 SINGLECRYSTAL SURFACE HAS ESTABLISHED A 
STRIKING  SIZE  THRESHOLD  EFFECT  ASSOCIATED  WITH  A  METALTO
INSULATOR  TRANSITION  WITH  GOLD  PARTICLES  CATALYTICALLY  ACTIVE 
ONLY IF THEIR DIAMETERS FALL BELOW APPRX NM (OWEVER THE 
REMARKABLE CATALYTIC BEHAVIOUR MIGHT ALSO IN PART ARISE FROM 
STRONG  ELECTRONIC  INTERACTION  BETWEEN  THE  GOLD  AND  THE 
TITANIUM DIOXIDE SUPPORT )N THE CASE OF INDUSTRIALLY IMPORTANT 
SELECTIVE OXIDATION REACTIONS EXPLANATION OF THE EFFECTIVENESS 
OF  GOLD  NANOPARTICLE  CATALYSTS  IS  COMPLICATED  BY  THE  NEED 
FOR  ADDITIVES  TO  DRIVE  THE  REACTION  ANDOR  THE  PRESENCE  OF 
STRONG  SUPPORT  INTERACTIONS  AND  INCOMPLETE  UNDERSTANDING 
OF THEIR POSSIBLE CATALYTIC ROLE (ERE WE SHOW THAT VERY SMALL 
GOLD  ENTITIES  APPRX  NM	  DERIVED  FROM  ATOM  GOLD 
CLUSTERS  AND  SUPPORTED ON  INERT MATERIALS  ARE  EF½CIENT  AND 


















  4HE  AUTHORS  HAVE  USED  ABERRATIONCOR  SCANNING 
TRANSMISSION  ELECTRON  MICROSCOPY  TO  ANALYZE  SEVERAL  IRON 
OXIDESUPPORTED CATALYST  SAMPLES  RANGING  FROM  THOSE WITH 
LITTLE OR NO ACTIVITY TO OTHERS WITH HIGH ACTIVITIES (IGH CATALYTIC 










#.    !  /CTOBER    4HE  TITLE  APPLICATION 
COMPRISES A CANNULA AND A SEPERATING PISTOL WITH CAPILLARY AT 
THE CENTER 4HE TITLE METHOD COMPRISES THE STEPS OF TREATING 
A  SAMPLE  WITH  MICROWAVE  SEPARATING  !U  MATRIX  BY 
MICROEXTRACTION  WITH  THE  MICRO  EXTRACTION  APPLICATION 
OPTIMIZING  WORKING  PARAMETERS  OF  INSTRUMENTS  CHOOSING 
ISOTOPES  AND  INTERNAL  STD  CORRECTING  THE  INTERFERENCE  OF 
COMMON  ION  EFFECT  PERFORMING  HALFQUANT  SCANNING 
PREPARING  A  REF  SOLUTION  MEASURING  WITH  PLASMA  MASS 
SPECTRUM AND CALCULATING TO OBTAIN RESULT 4HE INVENTIVE APP 
HAS  A  TIME  EXTN  RATE  OF    AND  A  RECYCLING  RATE  OF 
IMPURITIES  OF    4HE  INVENTIVE  METHOD  ELIMINATES  THE 
INTERFERENCE  OF  !U  OF  THE  MEASUREMENT  ONTO  IMPURITY 
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!  REVIEW  IS  PRESENTED  WHICH  SUMMARIZES  THE  CURRENT 
UNDERSTANDING  OF  THE  ORIGIN  OF  THE  UNIQUE  PROPERTIES 
OF  TITANIASUPPORTED  !U  CATALYSTS  FOR  CARBON  MONOXIDE 
OXIDATION  -  #HEN  7  'OODMAN  FROM  THE  $EPARTMENT 
OF  #HEMISTRY  4EXAS  !-  5NIVERSITY  #OLLEGE  3TATION  48 
53! #HEMICAL 3OCIETY 2EVIEWS  	  4HE KEY 
ISSUES  OF  CATALYSIS  BY  NANOSTRUCTURED  !U  EFFECTS  OF  OXIDE 
SUPPORT AND ACTIVE SITESTRUCTURE ESP THOSE PROVIDED FROM 
MODEL  STUDIES  ARE  DISCUSSED  IN  DETAIL  4HE  SUCCESSFUL 
SYNTHESIS  OF  A  HIGHLY  CATALYTICALLY  ACTIVE  GOLD  BILAYER  MAY 




CATALYTIC  STUDIES  OF  GOLD  IN  SELECTIVE  OXIDATION  OF  ORGANIC 
COMPDS # $ELLA 0INA % &ALLETTA , 0RATI - 2OSSI -ICHELE FROM 
THE  $IPARTIMENTO  DI  #HIMICA  )NORGANICA  -ETALLORGANICA  E 
!NALITICA 5NIVERSITA DEGLI 3TUDI DI -ILANO -ILAN )TALY #HEMICAL 
3OCIETY 2EVIEWS  	  4HE UNIQUE OUTSTANDING 
PROPERTIES  OF  !U  NANOPARTICLES  A  BIOCOMPATIBLE  NONTOXIC 
METAL HAVE ALLOWED THE DEVELOPMENT OF STABLE AND SELECTIVE 
CATALYSTS  FOR  CONVERSION  OF  MANY  ORGANIC  FEEDSTOCKS  TO 
VALUABLE CHEMICALS ! CRITICAL DISCUSSION OF RESULTS OF DIFFERENT 
RESEARCH GROUPS IS PRESENTED ALONG WITH ATTEMPTS TO CORRELATE 
THE  CATALYTIC  PROPERTIES  WITH  CATALYST  MORPHOLOGY  IN  NON










.  !LDEA  FROM  THE  .ATIONAL  )NSTITUTE  FOR  2ESEARCH  AND 
$EVELOPMENT  OF  )SOTOPIC  AND  -OLECULAR  4ECHNOLOGIES 
#LUJ.APOCA  2OMANIA  *OURNAL  OF  /PTOELECTRONICS  AND 
!DVANCED -ATERIALS  	  
  4HE GOLD CATALYSTS  SAMPLES  UP  TO  WT GOLD CONTENT	 
WERE PREPARED BY TWO METHODS  IMPREGNATION OF THE OXIDIC 
SUPPORT WITH AQ SOLUTION OF (!U#L(/ AND HOMOGENEOUS 
DEPOSITIONPRECIPITATION    USING  UREA  AS  PRECIPITATING    AGENT 
4HE  FOLLOWING  METAL  OXIDES  WITH  HIGH  SPECI½C  SURFACE  AREA 
WERE USED AS SUPPORTS #R/ #E/ 4I/ 3I/ !L/ AND :R/ 
4HE  82$  METHOD  IS  BASED  ON  THE  DECONVOLUTION  OF  THE 
%XPERIMENTAL 8RAY LINE PRO½LES 82,0	 	 	 	 AND 
	  USING  &OURIER  TRANSFORM  PROCEDURE  4HE  GLOBAL 
STRUCTURE IS DETD BY ½TTING THE 82,0 WITH THE GENERALIZED &ERMI 
FUNCTION  4HE  8RAY  DIFFRACTION  DATA  WAS  COLLECTED  AT  ROOM 
TEMP  USING  "RAGG"RENTANO  ""	  GEOMETRY  INSTALLED 
ON $2/.  SET UP CONNECTED WITH A 0# 4HE SAMPLES WERE 
NEXT  ANALYZED  BY  EXTENDED  8RAY  ABSORPTION  ½NE  STRUCTURE 
%8!&3	  OF  THE  !U  ,)))EDGE  USING  SYNCHROTRON  RADIATION  IN 










SPECTROSCOPY  COUPLED  TO  MASS  SPECTROMETRY  OPERANDO 
$2)&43 OR $2)&43-3	 % 1UINET , 0ICCOLO ( $ALY & -EUNIER 
& -OR½N ! 6ALCARCEL & $IEHL 0 !VENIER 6 #APS *, 2OUSSET 
)NSTITUT  DE  RECHERCHES  SUR  LA  CATALYSE  ET  L´ENVIRONNEMENT 








BAND  AT  APPRX  CM  CORRESPONDING  TO  ONTOP  #/ 
ADSORPTION  ON  METALLIC  GOLD  HAS  BEEN  OBSD  BELOW  









AS  VERY  ACTIVE  AND  SELECTIVE  FOR  BROAD  RANGES  OF  REDOX 
REACTIONS ' (UTCHINGS FROM THE 3CHOOL OF #HEMISTRY #ARDIFF 
5NIVERSITY  #ARDIFF  5+  #ATALYSIS  4ODAY    	   
!LTHOUGH  PRIMARILY  KNOWN  FOR  SELECTIVE  AND  PREFERENTIAL 
OXIDATION  REACTIONS  GOLD  CATALYSTS  ARE  ALSO  HIGHLY 
EFFECTIVE  FOR  SELECTIVE  HYDROGENATION  )N  THIS  ARTICLE  TWO 
HYDROGENATION  REACTIONS  ARE  DISCUSSED  NAMELY  THE  USE  OF 
SUPPORTED GOLD CATALYSTS FOR SELECTIVE HYDROGENATION OF ALPHA 
BETA  UNSATURATED  ALDEHYDES  TO  UNSATURATED  ALCOHOLS  AND 
THE  USE  OF  SUPPORTED  GOLD  PALLADIUM  ALLOYS  FOR  THE  DIRECT 







4HE  INVENTION  REFERS  TO A METHOD OF DISTRIBUTING AND ½XING 
GOLD  PARTICLES  ON  A  SUPPORT  WHEREIN  A  SUBLIMABLE  GOLD 
PRECURSOR  DI-E  !U  ACETYLACETONATE  DI-E  !U  TRI¾UORO 
ACETYLACETONATE  CHLORO  TRI  METHYLPHOSPHINE  !U  COMPLEX 
-ETRI METHYLPHOSPHINE	 !U COMPLEX ETC	 AND AN INORGANIC 
OR ORGANIC SUPPORT POLYMER INORGANIC OXIDE ACTIVE # POROUS 
METAL  COMPLEX	  IS MIXED  TOGETHER  AS  SOLIDS WHILE  APPLYING 
MECH FRICTION AT ROOM TEMP AND NORMAL PRESSURE AND THEN 
REDUCED - (ARUTA ' )SHIDA ) /KUDA + +URODA . +INOSHITA 
3  3UENAGA  9  9AMAGUCHI  FROM  THE  4OKYO  -ETROPOLITAN 











THE  MOST  ESTABLISHED  REACTION  THE  OXIDATION  OF  #/  AT 
LOW  TEMP  4HE  REVIEW  BEGINS  WITH  AN  OVERVIEW  OF  THE 
METHODS  AVAILABLE  COMPARING  THE  TREATMENT  OF  THE 
ELECTRONELECTRON  INTERACTION  AND  RELATIVISTIC  EFFECTS  4HE 
STRUCTURE  OF  !U  PARTICLES  AND  THEIR  INTERACTION  WITH  OXIDE 
REVIEWS  IS  THEN  DISCUSSED  IN  DETAIL  #ALCULATIONS  OF  THE 
ADSORPTION AND REACTION OF #/ AND / ARE THEN CONSIDERED 







IN  ORGANIC  TRANSFORMATIONS  !  #ORMA  (  'ARCIA  FROM  THE 
)NSTITUTO  DE  4ECNOLOGIA  1UIMICA  #3)#506  5NIVERSIDAD 
0OLITECNICA  DE  6ALENCIA  6ALENCIA  3PAIN  #HEMICAL  3OCIETY 
2EVIEWS  	  )N THE GENERAL PART OF THIS CRIT 
REVIEW  EMPHASIS  IS  GIVEN  TO  THE  DIFFERENT  PROCEDURES  TO 
FORM SUPPORTED GOLD NANOPARTICLES AND TO THE IMPORTANCE OF 
THE  SUPPORT  COOPERATING  IN  THE  CATALYSIS  !LSO  THE 
CONVERGENCE OF HOMOGENEOUS AND HETEROGENEOUS CATALYSIS 
IN THE STUDY OF GOLD NANOPARTICLES HAS BEEN DISCUSSED 4HE 
CORE  PART  OF  THIS  REVIEW  IS  CONSTITUTED  BY  SECTIONS  IN 
WHICH THE REACTIONS CATALYZED BY SUPPORTED GOLD NANOPARTICLES 
ARE  DESCRIBED  3PECIAL  EMPHASIS  IS  MADE  ON  THE 
UNIQUE  ABILITY  OF  GOLD  CATALYSTS  TO  PROMOTE  ADDITIONS  TO 





CERIA  WERE  PREPARED  ON  A  LARGE  SCALE  BY  A  FACIAL  AND 
ENVIRONMENTBENIGN  SOLGEL  PROCESS  :  #HEN  1  'AO  3TATE 
+EY ,ABORATORY OF (IGH 0ERFORMANCE #ERAMICS AND 3UPER½NE 
-ICROSTRUCTURES  3HANGHAI  )NSTITUTE  OF  #ERAMICS  #HINESE 
!CADEMY OF 3CIENCES 3HANGHAI  0EOP 2EP #HINA 






OF  NOBLE  METAL  !U  IN  THE  MATERIALS  %NHANCED  CATALYTIC 
ACTIVITIES WERE OBTAINED  FOR  THE #/ OXIDATION  REACTION OVER 
THE CATALYSTS DUE TO THE SMALL CRYSTAL SIZES WITH NARROW SIZE 
DISTRIBUTIONS OF GOLD NANOPARTICLES A LARGE AMT OF DEFECTS IN 






!U    WT	4I/  CATALYTIC  THIN  ½LMS  WERE  PREPARED  ON  A 
SURFACEMODI½ED  TITANIUM  SUBSTRATE  FOR  APPLICATION  IN  A 
WATERGAS SHIFT 7'3	 MICROSTRUCTURED REACTOR !U CONTAINING 
MESOPOROUS TITANIA ½LMS WERE SYNTHESIZED USING 0LURONIC  
SURFACTANT  AS  A  STRUCTURE  DIRECTING  AGENT  AND  TITANIUM 
TETRABUTOXIDE AS TITANIA SOURCE #OLLOIDAL GOLD NANOPARTICLES 
OF  NM DIAMETER WERE ADDED TO  THE SYNTHESIS  SOL PRIOR  TO 
SPINCOATING  %  2EBROV  !  "ERENGUER-URCIA  "  *OHNSON 
*  3CHOUTEN  $EPARTMENT  OF  #HEMICAL  %NGINEERING  AND 
#HEMISTRY  %INDHOVEN  5NIVERSITY  OF  4ECHNOLOGY  %INDHOVEN 
.ETHERLANDS  #ATALYSIS  4ODAY    	   
4HE  RESULTING  THIN  ½LMS  WERE  CHARACTERIZED  BY  8RAY 
DIFFRACTION  TRANSMISSION  ELECTRON  MICROSCOPY  ETHANOL 
ADSORPTIONDESORPTION  ISOTHERMS  AND  SPECTROSCOPIC 
ELLIPSOMETRY #ATALYTIC ACTIVITY AND SELECTIVITY WERE MEASURED 
FOR  THE  7'3  REACTION  AT  TEMPS  BETWEEN    AND  
DEGREE#  4HE  REACTION  RATE  MEASURED  AT  #/  CONVERSIONS 
OF  BELOW    WAS  SIMILAR  TO  THAT  REPORTED  FOR  GOLD 
SUPPORTED  ON  MESOPOROUS  TITANIA  AND  ON  CERIA  MODI½ED 





!  SAMPLE  CONSISTING  OF  !U  DISPERSED  ON  HIGHAREA  POROUS 
,A/  WAS  PREPARED  BY  ADSORPTION  OF  DIMETHYLGOLD 
ACETYLACETONATE - -IHAYLOV % )VANOVA 9 (AO + (ADJIIVANOV 
( +NOEZINGER " 'ATES $EPARTMENT #HEMIE AND "IOCHEMIE 






TO  FOLLOW  CHANGES  IN  !U  SPECIES  UNDER  VARIOUS  REACTION 
CONDITIONS  FOCUSING  ON  OXIDNREDN  PROCESSES  !U  ON  THE 
INITIALLY PREPARED SAMPLE WAS PRESENT AS !U SPECIES HOWEVER 
ONLY  A  SMALL  FRACTION  WAS  APPARENTLY  REACTIVE  WITH  THE  #/ 
PROBE MOL 
  !FTER  EVACUATION  AT  ELEVATED  TEMPS  THE  !U  WAS  ½RST 
REDUCED  YIELDING  CLUSTERS  INCORPORATING  POSCHARGED  !U 
SPECIES WHICH IN TURN WERE CONVERTED TO NEUTRAL !U SPECIES 
#/  AND /  REACTED WITH  THE  REDUCED  SAMPLE  IN  A  PROCESS 
WHICH  APPEARED  TO  BE  AUTOCATALYTIC  AND  RELATED  TO  THE 
EXISTENCE OF OXIDIZED !U SPECIES WHICH FACILITATE / ACTIVATION 
AND  #/  OXIDATION  CATALYSIS  3URPRISINGLY  IT  WAS  ESTABLISHED 
THAT  ALTHOUGH  THEY ARE  INERT  TOWARD /  AT  ROOM  TEMP  THE 
SUPPORTED !U NANOPARTICLES WERE READILY OXIDIZED BY #/ A 
RESULT WHICH SUGGESTED #/ MAY BE THE ACTUAL OXIDANT OF !U 





PROCESS  IN  WHICH  AN  ALKYL  ANTHRAQUINONE  IS  SEQUENTIALLY 
HYDROGENATED AND OXIDIZED )N THIS WAY HYDROGEN AND OXYGEN 
ARE  KEPT  SEP  DURING  THE  MANUFG  PROCESS  *  %DWARDS 
' (UTCHINGS #ARDIFF #ATALYSIS )NSTITUTE 3CHOOL OF #HEMISTRY 
#ARDIFF  5NIVERSITY  #ARDIFF  5+  !NGEWANDTE  #HEMIE 
)NTERNATIONAL  %DITION  	    ! PROCESS WHERE 
MOL OXYGEN  IS DIRECTLY HYDROGENATED COULD BE PREFERRED  IF 
CONTROL  OF  THE  SEQUENTIAL  HYDROGENATION  CAN  BE  ACHIEVED 
PARTICULARLY  IF  HIGH  RATES  CAN BE  ATTAINED UNDER  INTRINSICALLY 









4HE  DOPING  OF  SILICATE  GLASSES  WITH  TRANSITION  METALS 
WITH  THE  POSSIBILITY  TO  INDUCE  THE  FORMATION  OF  METALLIC 
NANOPARTICLES BY SUITABLE POSTEXCHANGE TREATMENTS	 ATTRACTS 









PRECIPITATION  PROTOCOLS  )N  THE  PRESENTED  EXPERIMENTAL 
GOLDCONTAINING SILICATE GLASSES WERE PREPARED BY SOLIDSTATE 
½ELDASSISTED  ION  EXCHANGE  !  METALLIC  ½LM  OF  GOLD  WAS 
DEPOSITED ONTO TWO DIFFERENT GLASS SUBSTRATES BY SPUTTERING 
4HEN  THE  SUBSTRATES WERE HEATTREATED UNDER  INTENSE ELEC 
½ELD  TO  INDUCE  DIFFUSION  OF  GOLD  INSIDE  THE  GLASS  NETWORK 
3TRUCTURAL  AND  COMPOSITIONAL  CHARACTERIZATIONS  WERE 
PERFORMED BY DIFFERENT TECHNIQUES SECONDARY ION MASS AND 






!  NEW  SYNTHESIS  OF  UNDERIVATIZED  GOLD  NANOPARTICLES 
!U.0S	  IN  WATER  STABILIZED  BY  THE  HIGHLY  WATER  SOL 
MEMBERED  MACROCYCLIC  POLYAMMONIUM  CHLORIDE 
;=ANE.(	/#L -#0!#	 IS REPORTED 4 -ISRA # ,IU 




IN  WATER  4HE  -#0!#!U.0S  SHOW  A  SURFACE  PLASMON 
BAND  IN  THE  VISIBLE  REGION    NM	  "Y  TUNING  THE 
-#0!#(!U#L  RATIO  !U.0S  WITH  DIFFERENT  CORE 
DIAMETERS RANGING FROM  NM TO  NM AS DETECTED BY 4%- 
ANAL CAN BE OBTAINED 0ARTICLES ARE SPHERICAL DISCRETE AND 
APPEARED  TO  HAVE  NARROW  SIZE  DISTRIBUTIONS  2AMAN 
SPECTROSCOPY CON½RMS THAT  THE PHYSISORPTION  IS  RESPONSIBLE 
FOR  THE  INTERACTION  BETWEEN !U.0  SURFACE  AND -#0!# 
4HE  POTENTIAL  OF  THE  ASSYNTHESIZED  PARTICLES  FOR  SENSING 
MONOPHOSPHORYLATED NUCLEOSIDES NUCLEOTIDES	 ADENOSINE 
MONOPHOSPHATE  !-0	  CYTOSINE  MONOPHOSPHATE 
#-0	 GUANINE MONOPHOSPHATE '-0	 AND URIDINE 
MONOPHOSPHATE  5-0	  IS  INVESTIGATED  SPECTROSCOPICALLY 
.UCLEOTIDESASSISTED  AGGLOMERATIONS  OF  -#0!#!U.0S 
FOLLOW  THE  ORDER  5-0    '-0    #-0    !-0  !N 
ATTEMPT  IS  TAKEN  TO  PREPARE  !U.0S  IN  WATER  AT  P(   
WITHOUT  AN  ADDED  STABILIZER  0ARTICLES  WITHOUT  AN 
ADDED  STABILIZER  ARE  SHORT  LIVED  AND  THE  4%-  IMAGE 
SHOWS  THAT  THE  PARTICLES  AGGREGATE  FOLLOWING  A 
QUASITWODIMENSIONAL SELFASSEMBLY ARRAY
  #HALCOGENIDE CENTERED GOLD COMPLEXES
!  REVIEW  #HALCOGENIDECENTERED  GOLD  COMPLEXES  ARE  AN 
IMPORTANT CLASS OF COMPDS  IN WHICH A CENTRAL CHALCOGEN  IS 
SURROUNDED  BY  SEVERAL  !U  ATOMS  OR  !U  AND  OTHER  METALS 
- 'IMENO ! ,AGUNA $EPARTAMENTO DE 1UIMICA )NORGANICA 
)NSTITUTO DE #IENCIA DE -ATERIALES DE !RAGON #3)# 5NIVERSIDAD 
DE  :ARAGOZA  :ARAGOZA  3PAIN  #HEMICAL  3OCIETY  2EVIEWS 
 	  4HEY HAVE SPECIAL CHARACTERISTICS SUCH AS 
UNUSUAL GEOMETRIES ELECTRON DE½CIENCY AND PROPERTIES SUCH 
AS  LUMINESCENCE  OR  NONLINEAR  OPTICAL  PROPERTIES  4HE  BEST 
'OLD "ULLETIN   6OLUME    .O     
WWWGOLDBULLETINORG
KNOWN  SPECIES  ARE  THE  TRINUCLEAR  ;%!U02	=  OXONIUM´ 
TYPE  SPECIES  THAT  HAVE  HIGH  SYNTHETIC  APPLICABILITY  NOT 
ONLY  IN  OTHER  CHALCOGENCENTERED  SPECIES  BUT  IN  MANY 
OTHER  ORGANOMETALLIC  DERIVS  4HE  AUROPHILIC  INTERACTIONS 
PLAY  AN  IMPORTANT  ROLE  IN  THE  STABILITY  PREFERENCE  FOR  A 








!  PROMISING  ELECTROCHEM  SENSOR  WAS  FABRICATED  BY 
ELECTRODEPOSITION  OF  GOLD  NANOPARTICLES  ON  POLY 
METHYLTHIOPHENE	  0-4	MODI½ED  GLASSY  CARBON 
ELECTRODE  '#%	  FORMING  A  NANO!U0-4  COMPOSITES
MODI½ED '#%  NANO!U0-4'#%	 8 (UANG 9 ,I 9 #HEN 
,  7ANG  !NHUI  +EY  ,ABORATORY  OF  #HEMO"IOSENSING 
#OLLEGE  OF  #HEMISTRY  AND -ATERIALS  3CIENCE  !NHUI  .ORMAL 
5NIVERSITY 7UHU 0EOP 2EP #HINA  3ENSORS AND !CTUATORS 
"  #HEMICAL    "	    &IELD  EMISSION  SCANNING 
ELECTRON MICROSCOPE &%3%-	 AND ELECTROCHEM TECHNIQUES 
WERE  USED  FOR  THE  CHARACTERIZATION  OF  THESE  COMPOSITES 
.ANO!U0-4 LAYER WAS VERY UNIFORM AND FORMED A KIND OF 
NANOPOROUS STRUCTURE 
  %LECTROCHEM  EXPERIMENTS  SHOWED  THAT  THIS  PROPOSED 
NANO!U0-4  COMPOSITESMODI½ED  ELECTRODE  EXHIBITED 
EXCELLENT  ELECTROCATALYTIC  PROPERTIES  FOR  ./  AND  )/ 
!MPEROMETRY  REVEALED  THAT  THERE  EXISTED  A  GOOD  LINEAR 
RELATIONSHIP  BETWEEN  PEAK  CURRENT  WITH  THE  CONCN  IN  THE 




)/  IN  IODIZED  TABLE  SALT  AND  RESULTS WERE  SATISFACTORY  4HE 






7E  REPORT  UNIQUE  ELECTRONIC  AND  TRANSPORT  PROPERTIES  OF 
CONTACTS  BETWEEN  A  MOLYBDENUM  SUL½DE  NANOWIRE  AND  A 
GOLD  ELECTRODE  )  0OPOV  !  0ECCHIA  3  /KANO  .  2ANJAN 
!  $I  #ARLO  '  3EIFERT  'OTTHARD  )NSTITUT  FUER  0HYSIKALISCHE 
#HEMIE  4ECHNISCHE  5NIVERSITAET  $RESDEN  $RESDEN 
'ERMANY  !PPLIED  0HYSICS  ,ETTERS    	   
4HE POINTLIKE CONTACTS EXHIBIT A REMARKABLE TRANSPARENCY FOR 
THE CHARGE CARRIER INJECTION WHICH IS THE CONSEQUENCE OF THE 
±TASK  DIVISION²  BETWEEN  SULFUR  AND  MOLYBDENUM  ATOMS 
AT THE INTERFACE WITH THE GOLD ELECTRODE WHERE SULFUR BINDS 
THE  NANOWIRE  TO  THE  ELECTRODE  AND  THE  CURRENT  ¾OWS 
UNPERTURBED THROUGH THE DIRECT !U-O CHANNELS 4HE UNIQUE 
PROPERTIES  OF  THE  ANALYZED  CONTACTS  SOLVE  SOME  MAJOR 










COPPER  NANOPARTICLES  ONTO  POLYPYRROLE  00Y	  NANOWIRES  BY 
CYCLIC VOLTAMMETRY #6	 TO FORM 00YCOPPER NANOCOMPOSITES 
ON  GOLD  ELECTRODES  3%-  WAS  USED  TO  CHARACTERIZE  THE 
MORPHOLOGIES  OF  THE  00Y  NANOWIRES  AND  THE  00YCOPPER 
NANOCOMPOSITE  4  :HANG  2  9UAN  9  #HAI  7  ,I  3  ,ING 
#HONGQING  +EY  ,ABORATORY  OF  !NALYTICAL  #HEMISTRY 
#OLLEGE OF #HEMISTRY AND #HEMICAL %NGINEERING 3OUTHWEST 
5NIVERSITY  #HONGQING    0EOP  2EP  #HINA  3ENSORS 
  	    4HE  REACTIVITY  OF  THE  00YCOPPER 
NANOCOMPOSITE  TOWARDS  (/  WAS  CHARACTERIZED  BY  CYCLIC 
VOLTAMMETRY  AND  CHRONOAMPEROMETRY  %FFECTS  OF  APPLIED 
POTENTIAL  THE  CONCNS  OF  DETECTION  SOLUTION  UPON  THE 
RESPONSE  CURRENTS  OF  THE  SENSOR  WERE  INVESTIGATED 
FOR AN OPTIMUM ANAL PERFORMANCE  )T WAS PROVED  THAT  THE 
00YCOPPER  NANOCOMPOSITE  SHOWED  EXCELLENT  CATALYTIC 
ACTIVITY  FOR  THE  REDN  OF  (/  4HE  SENSOR  SHOWED  A  LINEAR 
RESPONSE  TO  (/  IN  THE  CONCENTRATION  RANGE  BETWEEN 
  TIMES    AND  TIMES    MOL  ,  WITH  A  HIGH 
SENSITIVITY AND A DETECTION LIMIT OF  TIMES  MOL , 







3  !FRICA  #HEMICAL  3OCIETY  2EVIEWS    	   
.EW PREPARATIVE METHODS FOR GOLD CARBENE COMPLEXES HAVE 
BEEN  DEVELOPED  AND  OLDER  ONES  MODI½ED  TO  PREPARE 
COMPOUNDS  WITH  SPECI½C  INHERENT  PROPERTIES  FOR  TARGETED 
APPLICATIONS /NE OF THE IMPORTANT AREAS OF APPLICATION THAT 
HAS  GROWN  RAPIDLY  AND  WHEREIN  CARBENE  COMPLEXES  ARE 
INCREASINGLY  SIGNI½CANT  FALLS  WITHIN  THE  ½ELD  OF  MEDICINE 
3OPHISTICATED  THEOR  CALCULATIONS  HAVE  ACCOMPANIED  MANY 








WAS  SYNTHESIZED  4HE  SURFACE  PARAMETERS  OF  THE 
SYNTHESIZED  SURFACTANT  WERE  STUDIED  USING  A  SURFACE 
TENSION TECHNIQUE % !ZZAM 3 -ORSY !PPLIED 3URFACTANT 
,ABORATORY  0ETROCHEMICALS  $EPARTMENT  %GYPTIAN 
0ETROLEUM  2ESEARCH  )NSTITUTE  .ASR  #ITY  #AIRO  %GYPT 
*OURNAL  OF  3URFACTANTS  AND $ETERGENTS   	   
4HE  SURFACE  PARAMETERS  SHOW  A  GOOD  SURFACE  ACTIVITY  OF 
THE  PREPARED  SURFACTANT  IN  AQUEOUS  SOLUTION  4HE  SELF
ASSEMBLING  BEHAVIOUR  OF  THE  SYNTHESIZED  SURFACTANT 
COMPARING  WITH  THAT  OF  CYSTEINE  COMPOUND  ON  THE 
PREPARED  GOLD  NANOPARTICLES  WAS  CON½RMED  USING 
TRANSMISSION  ELECTRON  MICROSCOPE  4%-	  MEASUREMENTS 
4HE EFFECT OF SELFASSEMBLING OF THIS SURFACTANT ON THE SIZE 
OF GOLD NANOPARTICLES WAS STUDIED USING 4%- IMAGES 4HE 
ANTITUMOUR  ACTIVITY  OF  THE  PREPARED  SURFACTANT  WITHOUT 
AND  WITH  THE  GOLD  NANOPARTICLES  WAS  INVESTIGATED  4HE 
RESULTS SHOW THAT THE ANTITUMOUR ACTIVITY OF THE PREPARED 
SURFACTANT WAS  ENHANCED WITH  THE  PRESENCE  OF  THE  GOLD 
NANOPARTICLES
 
   ! CORRELATION FOUND BETWEEN GOLD      
CONCENTRATION IN BLOOD AND PATCH TEST    
REACTIONS IN PATIENTS WITH CORONARY STENTS
"ACKGROUND  0ATIENTS  WITH  DENTAL  GOLD  RESTORATIONS  ARE 
KNOWN  TO  HAVE  A  HIGHER  LEVEL  OF  GOLD  CONCENTRATION  IN 
BLOOD "!U	 /BJECTIVES 4O FURTHER INVESTIGATE IN A STUDY 
ON  PATIENTS  WITH  INTRACORONARY  STENTS  AND  CONTACT 
ALLERGY TO METALS THE GOLD AND NICKEL RELEASE FROM STAINLESS 
STEEL  STENT  WITH  !U  STENT	  AND  WITHOUT  .I  STENT	  GOLD 
PLATING -ETHOD 3 %KQVIST # 3VEDMAN 4 ,UNDH ( -OELLER 
*  "JORK  -  "RUZE  $EPARTMENT  OF  /CCUPATIONAL  AND 
%NVIRONMENTAL  $ERMATOLOGY  ,UND  5NIVERSITY  -ALMOE 
5NIVERSITY (OSPITAL -ALMOE 3WEDEN #ONTACT $ERMATITIS 
  	    !  TOTAL  OF    PATIENTS  TREATED  WITH 
STENTING  UNDERWENT  PATCH  TESTING  WITH  METALS  AND 
INFORMATION  ON  GOLD  AND  NICKEL  EXPOSURE  AND  BLOOD 
SAMPLES WERE  COLLECTED  !BOUT   BLOOD  SAMPLES WERE 
RANDOMLY  SELECTED  AND  THE  ANAL  OF  "!U  AND  NICKEL 
CONCENTRATION IN BLOOD ".I	 WAS MADE USING INDUCTIVELY 
COUPLED PLASMA MASS SPECTROMETRY 2ESULTS 4HERE WAS A 
CORRELATION  BETWEEN  THE  INTENSITY  OF  !U  PATCH  TEST 
REACTION AND "!U 0  	 4HIS CORRELATION COULD NOT 
BE  SEEN  BETWEEN  .I  PATCH  TEST  REACTION  AND  ".I 
!  !U  STENT  GAVE  A  ½VEFOLD  HIGHER  "!U  THAN  A  .I  STENT 








%LECTRICAL  BISTABILITY  IS  DEMONSTRATED  IN  A  POLYMER MEMORY 
DEVICE USING POLYSTYRENE  CONTAINING AN ORGANIC CONJUGATED 
COMPD HYDROXYQUINOLINE	 AND GOLD NANOPARTICLES !U .0S	 
CAPPED  WITH  DIFFERENT  ALKANETHIOLS  OF  CARBON  CHAIN 
LENGTHS  AS  THE  ACTIVE  LAYER  BETWEEN  TWO METAL  ELECTRODES 
0 ,AI * #HEN $EPARTMENT OF -ATERIALS 3CIENCE AND %NGINEERING 









STATE  4HE  SWITCHON  VOLTAGES  OF  THIOLDERIVATIZED  !U  .0S 
BASED ORGANIC MEMORY DEVICES ARE ALMOST THE SAME #URRENT 
¾UCTUATIONS  APPEARED  IN  THE  STATIC  CURRENTVOLTAGE 
CHARACTERISTIC  OF  !U  .0S  CAPPED  WITH  A  OCTADECANETHIOL 
#	  BASED  MEMORY  DEVICE  4HIS  FEATURE  IS  RELATED  TO 
QUANTIZED  CHARGING  AND  DISCHARGING  OF  !U .0S  BECAUSE  OF 
THE  #OULOMB  REPULSION  BETWEEN  ELECTRONS  CON½NED  IN 
NANOCRYSTALS
  2ESPONSIVE HYDROGELS WITH GOLD      
  NANOPARTICLES AS OPTICAL SENSORS
%NHANCEMENT OF THE SENSITIVITY OF SURFACE PLASMON RESONANCE 
302	  WAS  ATTEMPTED  BY  ASSIMILATING  A  ND  PLASMON  ARRAY 
OF  !U  NANOPARTICLES  !U  .0S	  *  7ACKERLY  ,  4HOMPSON 
.  2AJABALI  *  2OGERS  2  .UZZO  *  -OORE  $EPARTMENTS  OF 
#HEMISTRY  AND  -ATERIALS  3CIENCE    %NGINEERING  AND  THE 
-ATERIALS  2ESEARCH  ,ABORATORY  5NIVERSITY  OF  )LLINOIS  AT 
5RBANA#HAMPAIGN  53!  0-3%  0REPRINTS       
6ARYING  THE  SIZE AND CONCN OF  THE !U .0S  IN  THE HYDROGEL 
CHANGES THE RESPONSE OBSERVED WHEN THE ANALYTE SOLUTION IS 
ALTERED FROM BASIC TO ACIDIC 3WELLING OF THE HYDROGEL PRODUCES 








0RESENTED  IN  THIS  PAPER  ARE  RESULTS  DEMONSTRATING  THE 
IRREVERSIBILITY  IN  COND  CHANGES  SEEN  FOR  THIN  ,ANGMUIR
3CHAEFFER  DEPOSITED  THIOL  ENCAPSULATED  GOLD  NANOPARTICLE 
½LMS  RAISED  TO  A  HIGH  TEMPERATURE  .  (ARDY  -  (ANWELL 





CHANGES  FROM  LOW  VALUES  THAT  RAPIDLY  INCREASE  AT  HIGHER 
TEMP TO VALUES THAT REMAIN HIGH AND ARE ALMOST LINEAR WITH 









RE½NING AND FOR  RECRYSTN  TEMPERATURE  INCREASING  )N NEARLY 
ALL  APPLICATIONS  THE ELEMENTS WITH  LARGE DIFFERENCE  IN MP 





ELEMENTS  ON  THE  PROPERTIES  OF  GOLD  AND  GOLD  ALLOYS  ARE 
OFTEN MULTIPLE  ¯  COINCIDENCE  3OME  SELECTION  PRINCIPLES  OF 









.  )CHIKUNI  4  4SUKUDA  #ATALYSIS  2ESEARCH  #ENTER  (OKKAIDO 
5NIVERSITY  .ISHI    +ITA    3APPORO   
*APAN  ,ANGMUIR    	    3PECTROSCOPIC 
CHARACTERIZATION  REVEALED  THAT  MICRO¾UIDIC  SYNTHESIS  COULD 
YIELD MONODISPERSE !U060 CLUSTERS WITH AVERAGE   DIAMETER 
OF  APPRX NM WHICH  IS SMALLER THAN CLUSTERS PRODUCED BY 
CONVENTIONAL  BATCH  METHODS  4HESE  APPRX  NM  !U060 
CLUSTERS  EXHIBITED  HIGHER  CATALYTIC  ACTIVITY  IN  AEROBIC 
OXIDATION  OF  PHYDROXYBENZYL  ALC  THAN  DID  !U060  CLUSTERS 
PREPARED BY BATCH METHODS
   ±3WEET² GOLD NANOPARTICLES WITH      
OLIGOSACCHARIDEMODI½ED POLYETHYLENEIMINE	
4HIS PAPER IS FOCUSED ON THE USE OF OLIGOSACCHARIDEMODI½ED 
HYPERBRANCHED  POLYETHYLENEIMINES	  0%)	  AS  REDUCING  AND 
STABILIZING  AGENT  FOR  THE  FORMATION  OF  GOLD  NANOPARTICLES 
! +OETH * +OETZ $ !PPELHANS " 6OIT  )NSTITUT FUER #HEMIE 
5NIVERSITAT  0OTSDAM  0OTSDAM  'OLM	    'ERMANY 
#OLLOID  AND  0OLYMER  3CIENCE    	   
4HE  SECONDARY  AMINO  GROUPS  OF  THE  0%)  AS  LINEAR  UNITS  ARE 
RESPONSIBLE FOR THE REDUCTION PROCESS AND THE PRIMARY AMINO 
GROUPS  AS  TERMINAL  UNITS  ARE  OF  RELEVANCE  FOR  THE  PARTICLE 
STABILIZATION 7ITH REGARD TO THE ½NAL SIZE AND SHAPE OF THE 
GOLD NANOPARTICLES  FORMED  THE  AMOUNT  AND  TYPE  MALTOSE 
OR  MALTOTRIOSE	  OF  OLIGOSACCHARIDE  UNITS  AND  STRUCTURAL 
PARAMETERS OF THE 0%) SAMPLES ARE OF IMPORTANCE 4HE SMALLEST 
PARTICLE  SIZE  OF  APPRX  NM  IS  OBTAINED  FROM  A  MALTOSE
MODI½ED  0%)  WITH  AN  EXCESS  OF  LINEAR  UNITS  4HE  SIZE  AND 
SHAPE OF THE POLYMERSTABILIZED NANOPARTICLES CAN BE FURTHER 






A  SERIES  OF  SPHERICAL  SHELLCORE  NANOPARTICLES  IN  WHICH  THE 
SHELL IS COMPRISED OF A THIN LAYER OF GOLD SILVER OR GOLDSILVER 
ALLOY  AND  THE  CORE  IS  COMPRISED  OF  A MONODISPERSED  SILICA 
NANOPARTICLE  *  +IM  7  "RYAN  ,  2ANDALL  $EPARTMENT  OF 
#HEMISTRY 5NIVERSITY OF (OUSTON (OUSTON 48 53! ,ANGMUIR 
 	  4HE SILICA CORE PARTICLES WERE PREPARED 
USING  THE  3TOBER  METHOD  FUNCTIONALIZED  WITH  TERMINAL 
AMINE GROUPS AND THEN SEEDED WITH SMALL GOLD NANOPARTICLES 
APPRX NM IN DIAM	 4HE GOLDSEEDED SILICA PARTICLES WERE 
COATED  WITH  A  LAYER  OF  GOLD  SILVER  OR  GOLDSILVER  ALLOY  VIA 





DISPERSIVE  XRAY  ANAL	  XRAY  DIFFRACTION  XRAY  DIFFRACTION	 
&OURIER TRANSFORM )2 &4)2	 SPECTROSCOPY THERMAL GRAVIMETRIC 
ANAL  4'!	  DYNAMIC  LIGHT  SCATTERING  $,3	  AND  4%-  4HE 
OPTICAL  PROPERTIES  OF  THE  NANOPARTICLES  WERE  ANALYZED 
BY  56VIS  SPECTROSCOPY  WHICH  SHOWED  STRONG  ABSORPTIONS 










!GGREGATES  OF  MONODISPERSED  GOLD  NANOPARTICLES  WERE 
PREPARED  IN  LARGE QUANTITIES  4HOSE PARTICLES WERE MADE  IN 
PRESENCE  OR  IN  ABSENCE  OF  GOLD  SEED  IN  A  POLYELECTROLYTE 
SOLUTION  USING  MICROWAVE  HEATING  FOR  APPRXEQS 
3  +UNDU  (  ,IANG  (ONG -ATERIALS  3CIENCE  AND -ECHANICAL 
%NGINEERING 4EXAS !- 5NIVERSITY #OLLEGE 3TATION 48 53! 





POLYELECTROLYTE  ACTED  AS  A  REDUCING  AS WELL  AS  A  STABILIZING 
AGENT )T CONTROLLED THE GROWTH OF PARTICLES BY ALIGNING THEM 









SOLNS  AND  SLURRIES  ARE  DISCUSSED  -  3OLE  2ANDBURG   
3 !FR 0UBLICATIONS OF THE !USTRALASIAN )NSTITUTE OF -INING AND 
-ETALLURGY      7ORLD  'OLD  	   
4HE  ELECTROLYTIC  TEST  WORK  UNDERTAKEN  MAKES  USE  OF  HIGH 
SURFACE  AREA  ELECTRODES  IN  PARTICULAR  NICKELCHROME  FOAM 
METAL  AND  ACTIVATED  CARBON  AS  WELL  AS  ULTRASONIC 
ACTIVATION 4HE PROCESS INVOLVES INITIAL GOLD ELECTROWINNING OR 
ADSORPTION  ONTO  ACTIVATED  CARBON	  FOLLOWED  BY  GOLD 
ELECTROFORMING  BOTH  OPERATIONS  BEING  CARRIED  OUT  IN  A 
SPECIALLY  DESIGNED  REACTOR  4HE  PILOT  PLANT  WORK  MAINLY 




METAL  CATHODE  WAS  ACHIEVED  USING  ELECTROLYSIS  COMBINED 
WITH ULTRASONICS 







POSSIBLE  ,AB  TESTS  SHOWED  HOWEVER  THAT  WHEN  SODIUM 
IN  THE  FORM  OF  .A/(  OR  .A#/	  IS  ADDED  TO  THE  LEACH 
SOLUTION  ELECTROWINNING  CAN  INDEED  TAKE  PLACE 
!LTERNATIVELY  IF A SPECIAL ACTIVATED CARBON ELECTRODE  IS USED 
WITHOUT  CURRENT	  THE  NONIONIC  CALCIUM  AUROCYANIDE 
COMPLEX  IS  ADSORBED  ON  TO  THE  ACTIVATED  CARBON 7HEN  A 
GOLDLOADED ACTIVATED CARBON ELECTRODE IS MADE ANODIC IN A 
GOLD  ELECTROFORMING  ELECTROLYTE  GOLD  ELECTROFORMING  IS 
FEASIBLE  ALTHOUGH  THE  EF½CIENCY  IS  LOW  4HE  POSSIBLE 




4ESTS  FOR  THE  DEVELOPMENT  OF  A  METALS  RECOVERY  TECHNOL 
FROM  SAMPLES  OF  A  2USSIAN  GOLDBISMUTH  DEPOSIT  WERE 
CARRIED OUT / +HMELNITSKAYA 6 "ESKROVNAYA 0RECIOUS -ETALS 
(YDROMETALLURGY  ,ABORATORY  )RGIREDMET  *3#  )RKUTSK  2USSIA 
0UBLICATIONS  OF  THE  !USTRALASIAN  )NSTITUTE  OF  -INING  AND 
-ETALLURGY    7ORLD  'OLD  	   
'OLD SILVER AND BISMUTH ASSAY REPORTED  GT  GT AND 
 RESP 4WO ¾OW SHEET OPTIONS WERE PILOT PLANT TESTED 
  GRAVITYCYANIDATION  OF  GRAVITY  TAILINGS  WITH  SUBSEQUENT 
¾OTATION  OF  CYANIDATIONCARBONINPULP  #)0	  TAILINGS  AND 
  GRAVITY¾OTATION  CONCN  WITH  CYANIDATION#)0  OF 
CONCENTRATIONS   /PTION    RESULTS  SHOWED  LOWER  GOLD  SILVER 
AND BISMUTH RECOVERIES  !U  !G AND  "I	 DUE 
TO LOW ¾OTATION EF½CIENCY FOR CYANIDATION TAILINGS 4HEREFORE 
A  ¾OW  SHEET  INVOLVING  GRAVITY¾OTATION  CONCN  TO  PRODUCE 
BISMUTHGOLD  CONCENTRATIONS    "I	  WITH  SUBSEQUENT 
CYANIDATION#)0 WAS RECOMMENDED 'OLD SILVER AND BISMUTH 
RECOVERIES  OBTAINED  BY  THIS  METHOD  TO  THE  COMBINED 





2EAGENTS  CONSUMED  FOR  ¾OTATION  WERE    KG  LEAD 
ACETATET ORE  KG "U XANTHATET ORE  KG 4 FROTHERT 
ORE    KG  SODIUM  HEXAMETAPHOSPHATET  ORE    KG 
COPPER SULFATET ORE 2EAGENTS CONSUMPTION FOR CYANIDATION 
WAS  KG .A#.T ORE AND  KG #A/T ORE  )T WAS 
RECOMMENDED  TO  DELIVER  BISMUTH  CONCENTRATIONS  AFTER 
HYDROMETALLURGICAL  TREATMENT  TO  A  SMELTER /VERALL  BISMUTH 
RECOVERY  INCLUDING  BISMUTH  RECOVERY  ACHIEVED  BY 
PYROMETALLURGY  WAS    (OWEVER  DELIVERY  OF  BISMUTH 
CONCENTRATIONS TO A SMELTER AND THEIR COM TREATMENT WOULD 
BE  EXPENSIVE  DUE  TO  RELATIVELY  HIGH  MASS  PULL  OF  BISMUTH 
CONCENTRATIONS      OF  THE  ORE  WT	  &OR  THIS  REASON 
THIOUREA  LEACHING  AND  HYDROCHLORIC  ACID  LEACHING  WITH 
SUBSEQUENT CYANIDATION#)0 WERE INVESTIGATED AS ALTERNATIVES 
TO CYANIDE LEACHING 4HESE TWO ALTERNATIVES WERE PROPOSED TO 
ENABLE  OPTIMAL  RECOVERY  OF  VALUABLE  METALS  FROM 
CONCENTRATIONS  ONSITE  2ECOVERIES  OBTAINED  BY  THIOUREA 
LEACHING WERE  !U  "I AND  !G 
(OWEVER  THAT  METHOD  REQUIRED  CONSIDERABLE  CAPITAL  AND 
OPERATING  COSTS  !S  AN  ALTERNATIVE  HYDROCHLORIC  ACID 
LEACHING  WITH  SUBSEQUENT  CYANIDATION  WAS  INVESTIGATED 
4EST  RESULTS  SHOWED  IMPROVED  GOLD  BISMUTH  AND  SILVER 
RECOVERIES  WHICH  WERE    !U    "I  AND 




ACID  LEACHING  OF  CONCS  ELECTROWINNING  OF  BISMUTH  FROM 
SOLUTIONS  RECYCLING  SOLUTIONS  AFTER  ELECTROWINNING  AND 
CYANIDATION OF HYDROCHLORIC ACID LEACHING CAKES IS DESCRIBED 
/VERALL  RECOVERIES  ACHIEVED  BY  THE  PROPOSED  ¾OW  SHEET 
WERE  AS  FOLLOWS    !U    "I  AND 
 !G "ASED ON RESULTS FROM THESE TESTS INITIAL DATA 




   'OLD IN TAILINGS ¯ MINERALOGICAL      
CHARACTERIZATION AND METALLURGICAL     
IMPLICATIONS
'OLD  EXTRACTION  IS  LARGELY  DRIVEN  BY  MINERALOGICAL  FACTORS 
WHICH  OFTEN  CAUSE  GOLD  LOSSES  TO  VARIOUS  TAILINGS  *  :HOU 
# &LEMING 3'3 ,AKE½ELD 2ESEARCH ,TD ,AKE½ELD /. +, ( 
#ANADA  0UBLICATIONS OF  THE !USTRALASIAN  )NSTITUTE OF -INING 
AND  -ETALLURGY    7ORLD  'OLD  	   
-INERALOGICAL  FACTORS  AFFECTING  GOLD  RECOVERY  INCLUDE  GRAIN 
SIZE AND SHAPE SURFACE COALING OR RIMMING ON GOLD PARTICLES 
THE  PRESENCE  OF  CYANIDE  OR  OXYGENCONSUMING MINERALS  OR 
PREGROBBERS THE PRESENCE OF SLOWDISSOLVING GOLD MINERALS 
AND  THE  REFRACTORY  NATURE  OF  SUBMICROSCOPIC  GOLD  !MONG 
THESE FACTORS LOCKING OF ½NE GOLD PARTICLES IN SUL½DE SILICATE 
AND  OTHER  MINERALS  EITHER  AS  VISIBLE  ½NEGRAINED  GOLD 
INCLUSIONS ANDOR  AS  INVISIBLE  SUBMICROSCOPIC GOLD  IS BY  FAR 
THE MOST COMMON  FACTOR  LEADING  TO POOR GOLD  RECOVERY  IN 
GOLD ORE PROCESSING 4HIS PAPER DISCUSSES THE MINERALOGICAL 
CHARACTERIZATION OF GOLD LOST IN TAILINGS AND ITS METALLURGICAL 




/NE  OF  THE  CHALLENGES  FACING  THE  GOLD  INDUSTRY  IN  THE 
ST CENTURY IS THE CONTINUING NEED TO IDENTIFY NEW RESERVES 
OF  ECONOMICALLY  TREATABLE  ORES  $ISCOVERIES  OF  LARGE 
METALLURGICALLY SIMPLE ORE BODIES ARE BECOMING INCREASINGLY 
RARER  FORCING  COMPANIES  TO  INVESTIGATE  OPTIONS  FOR  THE 
PROCESSING  OF  ORES WHICH MAY  PRESENT  RECOVERY  ECONOMIC 
ANDOR ENVIRONMENTAL ISSUES REQUIRING INNOVATIVE APPROACHES 
TO  THEIR  TREATMENT  /RES WHICH  CONTAIN  NATURALLY  OCCURRING 
CARBONACEOUS MATERIAL ³PREGROBBING ORES´	 ARE AN EXAMPLE 
OF ONE SUCH ORE TYPE .EWMONT´S *UNDEE OPERATION CONTAINS 
ZONES  OF  CARBONACEOUS  ORE  WITHIN  THE  OXIDIZED  ORE  BODY 
2  $UNNE  +  "UDA  -  (ILL  7  3TAUNTON  6  4JANDRAWAN 
'  7ARDELL*OHNSON  .EWMONT  !USTRALIA  7EST  0ERTH  7! 
!USTRALIA 0UBLICATIONS OF THE !USTRALASIAN )NSTITUTE OF -INING 
AND  -ETALLURGY    7ORLD  'OLD  	   
!  PROGRAM  CONSISTING  OF  DETAILED  LAB  WORK  AND  EXTENSIVE 
PLANT  TRIALS  WAS  UNDERTAKEN  TO  ASSESS  THE  OPTIONS  OF  THE 
PROCESSING  OF  THIS  MATERIAL  ,AB  TESTS  DEMONSTRATED  THE 
ADVANTAGE  OF  CARBONINLEACH  #),	  OVER  DIRECT  CYANIDE 
LEACHING AND CARBONINPULP #)0	 FOR TREATMENT OF THESE ORES 
4HE  LAB  PROGRAM  IDENTI½ED  SEVERAL  FACTORS  WHICH  WOULD 
ENHANCE OVERALL GOLD RECOVERIES WHERE PREGROBBING ORE WAS 
BEING PROCESSED  INCLUDING  BUL  KEEPING PREGROBBING ORE 
SEP FROM NONGRAPHITIC ORE BUL MAXIMIZING GRAVITY RECOVERY 
AND BUL ENSURING THE PLANT OPERATES IN ³PURE´ #), MODE IE 
NO  LEACHING  PRIOR  TO  ½RST  ADSORPTION  TANK  3EVERAL 
PLANT  TRIALS  WERE  UNDERTAKEN  TO  ASSESS  THE  ECONOMIC 
SUSTAINABILITY OF TREATING MODERATE PREGROBBING ORES THROUGH 
A MODI½ED GRAVITYLEACHADSORPTION CIRCUIT 
2ESULTS  INDICATED  THAT  WHERE  GOOD  OPERATIONAL  CONTROL 
OF THE CIRCUIT WAS MAINTAINED TO ENSURE HIGH GRAVITY RECOVERY 
MINIMAL LEACHING PRIOR TO CARBON CONTACT AND MAINTENANCE 




ONE 7HEN  02)  VALUES  RISE  TO    LEACH  RECOVERIES  CAN 











AND  -ETALLURGY    7ORLD  'OLD  	   
4HE OTHER SERIOUS ISSUE FACING ALL COMPANIES IS THE REPLACEMENT 
OF  ECONOMIC  RESERVES  AS  EXPLORATION  LEVELS  OVER  THE  PAST 
DECADE  CONTINUED  TO  DECLINE  IN  LINE  WITH  FALLING  MINERAL 
PRICES  )N ORDER TO UNDERPIN THE SUSTAINABILITY OF THE MINING 
INDUSTRY  IT  IS  NECESSARY  TO CONTINUE  TO  REDUCE COST  REDUCE 
THE  MINE  ENVIRONMENTAL  FOOTPRINT  WHILE  INCREASING 
COMMUNITY  BENE½T  !T  THE  SAME  TIME  WE  INCREASE  THE 
ECONOMIC RESERVES 
  4HE HIGHEST  RISK  IS  IN ADDING NEW MINERAL DISCOVERIES AS 
THE  STRIKE  RATE  FOR  ECONOMIC  DISCOVERY  DECREASES 
'EKKO 3YSTEMS 0TY ,TD RECOGNIZES THAT THE MOST SIMPLE AND 
RISK AVERSE ROUTE TO INCREASING ECONOMIC RESERVES IS TO REDUCE 
CUTOFF  GRADE  IN  THE  MINE  THEREBY  BRINGING  FORMERLY 
UNECONOMIC RESERVES INTO THE ECONOMIC CATEGORY 7E WERE 
DEVELOPING  A  NEW PROCESS  ¾OW  SHEET WHICH  EMBODIES  THE 
TRIPLE BOTTOM LINE AND THE ISSUE OF ECONOMIC REPLACEMENT OF 
RESERVES  4HIS PAPER DESCRIBES  THIS  ¾OW  SHEET AND PRESENTS 
FOUR EXAMPLES WHERE THIS CONCEPT ISCAN BE APPLIED TO BRING 
ABOUT TRIPLE BOTTOM LINE BENE½TS 3USTAINABILITY CAN ONLY BE 







4HE  :N/  NANO¾OWERS  LOADED  WITH  GOLD  NANOPARTICLES  ARE 
SYNTHESIZED  BY  A  HYDROTHERMAL  METHOD  USING  MIXED 
PRECURSORS  AND  CONTROLLED  CONDITIONS  6  $HAS  3  -UDULI 
7  ,EE  3  (AN  3  /GALE  0HYSICAL  AND  -ATERIALS  #HEMISTRY 
$IVISION .ATIONAL #HEMICAL ,ABORATORY 0UNE  )NDIA !PPLIED 
0HYSICS  ,ETTERS    	    4HE  DYESENSITIZED 
SOLAR  CELLS  BASED  ON  THE  :N/  NANO¾OWERS  WITH  GOLD 
'OLD "ULLETIN   6OLUME    .O     
WWWGOLDBULLETINORG
NANOPARTICLES  SHOW  POWER  CONVERSION  EF½CIENCY  OF   
WHICH  IS  CONSIDERABLY HIGHER  THAN  THAT OF :N/ NANO¾OWERS 
WITHOUT  GOLD  NANOPARTICLES  $ETAILED  CHARACTERIZATIONS  ARE 


















THE  SAME  AREA  INCREASED  WITH  EXPOSURE  AND  A  CONTRASTY 
IMAGE WAS FORMED
